Case VI.-Mixed Salivary Tumouir of Palate A patient was referred with a diagnosis of palatal abscess, there being swelling at the junction of the hard and soft palate. The physical signs did not confirm this and a provisional diagnosis of mixed tumour (salivary gland type) was made. The tumour shelled out easily and microscopy confirmed this diagnosis.
Subsequently all "lumps" which I removed from the mouth, irrespective of size and position, were examined histologically and more than 50 "' gave a similar report. I believe that a large number of these small "lumps" contain salivary gland tissue and therefore should be removed lest undesirable characteristics develop. When small the operation is simple-two curved incisions, a clean dissection and two stitches-and this may save a much larger operation later. [January 28, 1952] Foreign Body Reactions in the Oral Tissues FOREIGN BODY reactions occur in response to the presence in the tissues of particles or crystals which are not readily absorbable. Though these bodies may be of quite diverse nature the reactions occasioned by them all show certain common features, and though these reactions occur quite frequently in the body in general, some of them have been but infrequently described in the oral tissues. From the point of view of both the oral diagnostician and the pathologist who examines his biopsy material, therefore, it seems pertinent to draw attention to a class of lesion regarded as unusual in the mouth.
Foreign bodies may be classified as shown in Table I , and though not all these agents cause lesions in the oral tissues representatives from each main class can be shown to do so.
Micro-organisms which excite foreign body reactions include those which cause the chronic granulomata-tuberculosis, syphilis, actinomycosis, leprosy. Histologically, these diseases show the essential features of foreign body reactions-the accumulation of chronic inflammatory cells, prominent among which are large histiocytes or "endothelioid" cells, and the formation of giant cells. In these granulomata the foreign bodies-the causal organisms-can be demonstrated by appropriate staining methods. Fig. 1 area of necrosis surrounded by a zone of endothelioid cells, The following case, in which a gingival lesion showing with occasional giant cells, and an outer layer of lymphocytes. the histological appearances of sarcoidosis was present, is therefore of interest. Case L-The patient was a boy of 16, first referred to hospital three years ago on account of gingival hyperplasia found on routine examination by the School Dental] Officer. He had not complained himself, and his general health was good. On examination general proliferation of the gingivle was found. This was present in all areas, but was especially marked in the lower incisor region. There was no evidence of active inflammation.
A biopsy was performed, and the microscopic appearances were as shown in Figs. 2 and 3. Fig. 2 is a lowpower view, and shows that the normal gingival connective tissue is replaced by a massive cellular infiltration with a distinct follicular arrangement. Examination under a higher power (Fig. 3 ) shows these follicles to consist of quite large cells, similar to the endothelioid cells of the tubercle follicle. Large giant cells are prominent and the whole follicle is surrounded by a zone of lymphocytes, amongst which are a few plasma cells. There is no caseation and no tubercle bacilli were found in specially stained sections. The lesion thus conforms histologically to sarcoidosis. No other evidence of this disease was found in a general examination. No specific treatment was carried out, and shortly after being discharged from hospital the patient joined the Army. He reported by letter recently, to say that his gingival condition had not altered and that he was in good general health.
Fungi form another class of micro-organisms which cause foreign body reactions. Fungal infections, apart from ringworm, moniliasis and to a lesser extent actinomycosis, are rare in this country though in recent years an increasing number of cases have been reported. Most of these diseases are systemic, but lesions involving the mucous membranes also occur. fn the conditions caused by the fungi noted in Table I , oral lesions have been reported. Occasionally such oral lesions constitute an early manifesta- tion of disease, so that the dental surgeon may be the first to see the case. Oral lesions take the form of patches, as in thrush, or ulcerations in various parts of the oral cavity. These latter are not characteristic in appearance so that the ultimate diagnosis depends on biopsy. The histological lesions produced by all varieties of fungi are fairly similar; they consist of an inflammatory and foreign body reaction in which giant cells are often prominent and the causal organism can always be found, except in the case of sporotrichosis, where cultures have to be made. Sections stained by Gram's method should be examined in suspected fungal lesions, as well as the routine hematoxylin and eosin preparations, since in the latter the fungal forms may be mistaken for lymphocytes or other cells. Protozoa as causal agents in foreign body reactions require little consideration in the case of the oral region, since the only protozoon found in the mouth, Entamwba gingivalis, is non-pathogenic.
The dental surgeon may, however, note the scars of dermal leishmaniasis, quite often seen on the cheeks of Asiatic patients. Foreign body reactions caused by plant elements may also be mentioned. Lycopodium spores have been used as surgical glove powder and hence have gained access to operation sites and caused foreign body reactions, while the spines of certain species of cactus, and wood splinters, have caused similar lesions.
The second class of agents causing foreign body reactions comprises lipoid droplets and crystals, and particles of various types. These agents are usually introduced into the tissues from.without, but some substances also arise within the body, as a result of pathological processes, and are then treated by the tissues as foreign matter. Substances very commonly introduced into the tissues from without are suture materials, and aforeign body reaction accompanies absorption of catgut, nylon, &c. Similarly, cotton-wool may become incorporated into operation wounds and provoke a reaction. Another substance which may be introduced into the tissues from without is fat, in the form of droplets. This may occur with the prolonged use of oily nasal sprays: some of the droplets gain access to the lungs, where agranulomatous condition and foreign body reaction is produced-lipoid pneumonia. This condition is also seen in infants taking cod-liver oil, particularly weakly infants who have some defect such as cleft palate which interferes with the mechanism of swallowing. Apart from the accidental introduction of fat into the tissues its deliberate introduction may also occur, as for instance in that condition which may be seen by the oral surgeon, paraffinoma. Here paraffin wax is injected into the subcutaneous tissues, usually in elderly women, for the purpose of removing wrinkles from the cheeks and restoring the contours of youth. The result is a marked chronic inflammatory and foreign body reaction ( Fig. 4) .
Other foreign bodies which may be introduced into the tissues include amalgam and silica. Foreign body reactions due to amalgam have been described by Orban (1946) , while those due to silica have occasioned a considerable amount of interest in recent years, mainly as the talc granulomata reported from the field of general surgery, talc being a complex magnesium silicate.
The first case of a foreign body reaction due to silica was reported by Shattock (1917) . The patient was a man who had cut his lip in a road accident. The wound healed in due course, but after an interval of some years a hard nodule appeared at the site of the old injury. This was excised and on section was found to consist of a foreign body reaction in relation to certain particles. These particles were insoluble in fat solvents or in nitric acid, were doubly refractile and had the appearance of silica crystals. Shattock concluded that these silica crystals had gained access to the wound from road dust. More recently, silica has been implicated in the causation of granulomatous lesions, following abdominal operations (Roberts, 1947) . In these cases it has been considered that the talc used as glove powder has been responsible.
The first gingival lesions due to silica have recently been reported by Kramer (1952) . In a careful study of a series of gingivectomy specimens he noted the presence, in 6 cases, of foreign body reactions in relation to particles possessing the properties of silica. A further 2 cases are reported here.
Case II.-A woman of 53 reported to hospital for routine dental treatment. Several carious lesions were present and also chronic marginal gingivitis. Gingivectomy was performed on three occasions. Microscopic examination showed the usual histological changes of chronic gingivitis, but more striking was the presence of cellular aggregations quite deeply placed in the subepithelial connective tissue. One of these lesions is shown in Fig. 5 , and is seen to consist of a compact focal accumulation of fairly large cells. There is very little inflammatory infiltration in the surrounding tissues, though close around the lesion itself there is an accumulation of lymphocytes. Examination of a lesion under a higher power (Fig. 6) shows it to be composed of large histiocytes and giant cells of the foreign body type, together with lymphocytes and an occasional plasma cell. No foreign bodies are seen, there is no caseation or necrosis, and no tubercle bacilli were seen in appropriately stained sections. On examination with polarized light, however, doubly refractile particles, situated to a large extent within the giant cells, become apparent (Fig. 7) . These particles are not affected by treatment with fat solvents nor are they dissolved by nitric acid.
Case III.-A woman now aged 32 reported to hospital four years ago with bleeding gums, which she had then had for two or three years. She was found to have generalized subgingival calculus and a certain amount of supragingival calculus. She was treated by scaling and polishing, packing with zinc oxide and oil of cloves impregnated in cotton-wool, and tannic acid and glycerin were used in gingival massage. Eighteen months later the condition recurred and similar treatment was given, with temporarily satisfactory results. Two years later there was recurrence, and after further conservative treatment gingivectomy was performed. Micro. scopical examination of the tissue removed showed similar appearances to those found in the last case. Kramer (1952) has pointed out that the significance of these lesions as a factor in periodontal disease is as yet uncertain, and there is no definite evidence as to how these doubly refractile particles have gained access to the tissues in most of the cases reported. However, in Case It, there is a history of manipulation of the gingivae, including the insertion of packs, over a number of years, and it is possible that a pack or packs had become contaminated with silicates.
Another case of foreign body reaction due to doubly refractile particles is of interest because the foreign material appears to have gained access to the tissues by way of an operation wound. In this respect, therefore, the case is analogous to those of the abdominal granulomata mentioned earlier.
Case IV.-The patient was a girl of 15 who came to hospital with extensive caries in both upper central incisors. After dressings and cavity preparations an inlay was fitted to the upper left central incisor, but five months later an acute abscess formed over this tooth, which pointed and drained. Five days later the root canal was opened and drained for seven days. Thereafter it was treated with tricresol and iodoform, and prepared for root filling. During the course of this preparation, however, swelling and pain occurred over the upper right central incisor. It proved very difficult to get either canal into a fit state for permanent filling, and ultimately apicectomy was performed on the upper left central incisor. Two months later the patient fractured the crown of the upper right central incisor, when it was decided to extract both incisors. A month later the patient complained of pain in the upper left central incisor region. A flap was opened up and granulation tissue removed from the socket. The pain still continued, however, despite electrical treatment given in the course of the next four months. The labial mucoperiosteum from canine to canine was therefore reflected, and a cyst-like cavity filled with caseous-appearing material was found. Progress following this operation was satisfactory for about a month, when the pain returned. Three more operations of the same type were performed over the course of the next six months for recurrence of pain, and on each occasion, material resembling granulation tissue was removed.
Histological examination of all specimens showed similar features (Figs. 8 and 9 ). The biopsy material consisted of connective tissue heavily infiltrated with chronic inflammatory cells, this infiltration extending up to the muscular attachments and penetrating between the fibres and destroying them. Numerous foci of foreign body giant cells and large mononuclear cells were present, in relation to doubly refractile particles.
How these particles gained access to the tissues is a matter of conjecture. Gutta-percha contains silicates, apparently in varying amount according to the batch. As this substance was used during the course of treatment, and also zinc oxide, it seemed possible that these materials might have contained silicates in undue amount or as a contamination. Samples in current use in the hospital were therefore investigated. Aqueous suspensions of ground-up material were injected subcutaneously and intramuscularly into guinea-pigs, which were then killed at intervals, up to three months. 8 animals were used, 4 for each substance. In no instance was any comparable lesion produced. This negative experiment, of course, only shows that the materials actually used in the animals produced no lesion. It is possible that accidental contamination of the materials used on the patient occurred some time during treatment. This would appear to be the likeliest explanation.
With regard to foreign bodies arising within the tissues themselves, these include lipoid substances and keratin. These substances are, of course, normal constituents of normal tissues-when they remain in their proper places. But when cellular degeneration takes place lipoids may be precipitated as crystals, or appear as free droplets, and in the case of keratin this substance may be formed in sites other than the free surfaces of epithelia. In such circumstances-the appearance of normal tissue constituents in abnormal physical form or in abnormal sites-we find that these constituents are treated by the tissues as foreign bodies.
For example, in the dental cyst necrosis of cells leads to the liberation of fat which is deposited in the form of cholesterol crystals. Sometimes these crystals are precipitated within the cavity of the cyst, in which case they are separated from the connective tissue of the cyst wall by the epithelial lining. In such a case there is no reaction to the crystals because the epithelial lining effectively shuts them off from the source of defence cells, connective tissue. If, on the other hand, the crystals are precipitated within the connective tissue wall of the cyst, then a foreign body reaction occurs.
Fat in the form of droplets also arises in the tissues during cellular degeneration. For instance, in eosinophil granuloma, in which there are localized areas of tissue breakdown, in bone, associated with an infiltration of eosinophils, fat is liberated and numerous phagocytic cells take up the fat droplets. Some of these cells fuse to form giant cells (Walker and Lucas, 1950) .
Keratin is a normal constituent of the tissues which can act as a foreign body if it gets into an abnormal situation. In carcinoma of the tongue there may be a very considerable overgrowth of keratin. Though this hyperkeratinization is abnormal, its situation may be normal-on a free epithelial surface. Or again, its situation may be abnormal-in an epithelial pearl. In the latter instance, the keratin is still in contact only with epithelium, but occasionally these pearls break down, when the keratin comes into proximity with connective tissue. A foreign body reaction then occurs. Case V.-This case illustrates a pathological condition of the gingive due to a foreign body reaction in relation to misplaced keratin. The patient, a man of 30, showed marked overgrowth of the gingive. In the upper jaw there was no associated gross inflammation while in the lower jaw there was also a marked degree of chronic gingivitis, and pus could be expressed. There was no destruction of bone.
A biopsy showed the appearances seen in Figs. 10, 11 and 12. The surface epithelium is rather thickened and the subepithelial tissues are densely infiltrated with chronic inflammatory cells. In addition, there are islands of isolated epithelium and also areas showing well-marked foreign body reaction (Fig. 10) . These reactions appear to be in connexion with masses of very darkly stained material, resembling keratin scales which have undergone calcification (Fig. 11 ). Fig. 12 shows an island of epithelium which has produced keratin and which has broken open, as it were, so that the keratin is escaping into the connective tissues, where it stimulates a foreign body reaction. ACKNOWLEDGMENTS I am indebted to those surgeons who have permitted me to use their clinical records, and to Dr. W. A. Crich and Mr. P. A. Toller for the loan of photographs.
Mr. Ivor R. Kramer emphasized that foreign body lesions in the oral tissues are not uncommon as he recalled having seen, in the last two years, 15 cases (excluding reactions to cholesterol). Of these 15 cases 2 were proved tuberculous infections, 7 were reactions to silicious materials and 2 were reactions to other foreign bodies. In one of the remainder the gingivwe contained numerous tubercles, some of which appeared to contain fragments of keratinizing epithelium. However, thirteen years earlier the patient had an appendicectomy and the appendix also had been found to contain tubercles. Further investigations showed no evidence of sarcoidosis.
Mr. Kramer mentioned caseation as a feature of value in distinguishing tuberculous infections from other lesions showing tubercle formation. He noted that in one of the photomicrographs shown by Dr. Lucas the giant cells associated with silicious material contained "asteroid" bodies. He had not seen any of these in his own cases, and asked whether Dr. Lucas could give any further information on their incidence in the oral tissues. He also questioned the inclusion of eosinophil granuloma and actinomycosis in the group of conditions giving foreign body reactions, suggesting that in the former the majority of the giant cells might be osteoclasts, and. that actinomycosis was a chronic suppurative infection in which the tissue changes were not comparable to those found in the other conditions described.
Professor M. A. Rushton thought the silica particles found in the gums might well be the result of polishing with pastes such as the pumice substitutes used during the war. He was surprised that more foreign body reactions had not been attributed to root filling materials, especially those used in conjunction with apicectomy, since the tissue tolerance to many of these materials at other sites was known to be poor.
Dr. Lucas, in reply, agreed that lesions of the type he had described might not be rare: he had already mentioned that they occurred quite frequently in the tissues in general, though there were relatively few reports in the oral literature. With regard to eosinophil granuloma and actinomycosis, he was not proposing a new basis of classification for these or other diseases. He had merely abstracted certain of their features for purposes of description.
Aneurysm of a Small Vein in the Cheek By B. E. D. COOKE, L.R.C.P., M.R.C.S., L.D.S.Eng.
(Dental Pathology Department, London Hospital) 11.12.50: Miss J. O., aged 17, attended the London Hospital Dental Department complaining of a swelling in the right cheek. One month earlier she had received a blow on the right side of the face with a telephone receiver. This blow was not sufficient to cause a bruise, but it did bring the lump to light and was followed by a slight ache.
On examination there was a tender, cystic, non-pulsatile, mobile swelling 2 cm. diam. in the right cheek. Its lower pole was felt in the buccal sulcus beside 7 1, and it was free from attachment to underlying bone or muscle. The buccal mucosa at this site showed a marked dilatation of superficial vessels. 61 had slight occlusal caries and 1 I was a dead tooth with apical infection. Otherwise the teeth and gingivae were in good condition. On palpation the cervical lymph glands were not enlarged. Radiographs did not reveal any abnormality in the maxillary sinus. The provisional clinical diagnosis lay between a lipoma and a mucus retention cyst. 21.1.51: Operation by Mr. G. T. Hankey for removal of the nodule by an intra-oral approach, under general anesthesia. A hematoma developed which drained through the incision on the first and fifth post-operative days.
Pathology.-Macroscopical examination showed a round soft nodule 1P3 cm. diam., with a smooth, grey brown, outer surface to which was attached a similar smaller nodule 0 4 cm. diam. and tissue shreds. Cut section revealed an outer wall 0-2 cm. thick surrounding a softer core of dark brown tissue flecked with black. Microscopical examination disclosed a saccular aneurysmal dilatation of a small vein, almost obliterated by an organizing thrombus. Unaltered red cells in the centre of the lumen showed that blood still flowed. The wall of the parent vessel is continuous with that of the aneurysm. It is not easy to be certain that the parent vessel is a vein as opposed to an artery, but the following points favour the former. The internal elastic lamina is ill-defined, and the circular smooth muscle fibres of the media are each separated by fibroblasts and collagen fibres. The adventitia consists of longitudinal bundles of collagen fibres and fibroblasts with an ill-defined elastic lamina. An artery of this size should have well-marked internal and external elastic lamine, with the muscle fibres of the media set closely together.
The media of the vein continues into the wall of the aneurysm, where in places it has been completely -replaced by fibrous tissue, making the aneurysm a false one. The internal elastic lamina is largely absent and the intima has been replaced by granulation tissue. Dilated vessels of the vaso vasorum
